The world species of the genus Exoryza (Hymenoptera, Braconidae, Microgastrinae) are revised. Ten species are recognized, including five new, authored by Fernandez-Triana: mariabustosae, richardashleyi, ritaashleyae, rosamatarritae and yeimycedenoae. The species Dolichogenidea oryzae Walker, 1994 is considered as related to Exoryza -although is not formally transferred to that genus. A dichotomous key to all species, descriptions and illustrations are provided. The only region where the genus is not yet recorded is Australasia, but this may be a collecting artifact. Host caterpillars (Lepidoptera) include species within Choreutidae, Depressariidae, Gelechiidae, and Pyraloidea -all but Pyraloidea are new host records. The status of Exoryza is questioned (it may only represent a species-group within the genus Dolichogenidea) but it is retained as a valid genus until a comprehensive phylogenetic study of Microgastrinae is available.
Introduction
The braconid subfamily Microgastrinae contains more than 60 genera (Yu et al. 2012 ), many of them lacking comprehensive revisions and keys to their species. Exoryza is a rarely collected genus (Mason 1981 , Valerio et al. 2004 , and it is poorly represented in collections. It was described by Mason (1981) to include two species of Apantelini (sensu Mason 1981) with broad and heavily sculptured metasomal tergites 1 -2, and a coarsely rugose and areolate propodeum. Three other species have since been described (Song and Chen 2003 , Valerio et al. 2004 , Rousse and Gupta 2013 , expanding the known distribution of the genus to all continents but Australia.
Here we review Exoryza, as it occurs in Area de Conservación Guanacaste (ACG), northwestern Costa Rica (Janzen et al. 2009, Janzen and Hallwachs 2011) , as part based on Kimura 2-parameter to visually demonstrate the variation present within and between each species in the DNA barcode locus is presented in Figure 40 . All information for the sequences (including GenBank accessions) associated with each individual specimen can be retrieved from the Barcode of Life Data System (BOLD) (Ratnasingham and Hebert 2007) The new ACG species described below received patronyms honoring the teachers and supporters of a biodiversity conservation event and school child nature awareness competition, conducted by the Programa de Educación Biológica (PEB) of ACG in the last half of 2015 (Kazmier 2015) .
Results

Diagnosis and status of Exoryza
Diagnosis. Heavily sculptured and broad T1 and T2 (usually with strong longitudinal striation); T2 rectangular or nearly so, as long as or longer than T3 (Figs 5, 12, 18, 24, 31, 38) ; fore wing without areolet; vannal lobe straight to concave, uniformly fringed by setae (Figs 4, 11, 17, 35) ; propodeum sculptured and with areola (but sometimes areola obscured by other sculpture) (Figs 4, 11, 17, 18, 23, 24, 30, 37) . The uniformly setose vannal lobe separates Exoryza from Apanteles, while the sculpture of T1 and T2 distinguishes Exoryza from Dolichogenidea (but see below).
The status of Exoryza as a valid genus has been questioned by many authors (e.g., Valerio et al. 2004 , Rousse and Gupta 2013 , Fernandez-Triana et al. 2014 . Mason (1981) characterized Exoryza as having T1 and T2 heavily sculptured, and propodeum coarsely rugose (with areola present but obscured by propodeum sculpture). The distinction between it and Dolichogenidea is particularly difficult (e.g., Fernandez-Triana et al. 2014) , since many species of Dolichogenidea have a sculptured propodeum (with or without areola), and T1 is occasionally sculptured (although not as strongly as in Exoryza). T2 is also more or less broadly trapezoidal in shape in Exoryza, without the more or less sinuate hind margin many Dolichogenidea species have. All known sequences (DNA barcodes) of Exoryza cluster together in a NJ tree containing more than 50 genera and 17,518 sequences of world species of Microgastrinae (see Appendix S2 in Smith et al. 2013 , page 41, sequences 4019-4041); but they are within a larger cluster containing Dolichogenidea (and a few specimens of Parapanteles and Apanteles which were most likely misidentified and are actually Dolichogenidea). With no recent, comprehensive phylogenetic study of Microgastrinae available, we consider it best to maintain Exoryza as a valid genus for the time being.
Diversity and host data
Five species of Exoryza were previously known (Mason 1981 , Song and Chen 2003 , Valerio et al. 2004 , Rousse and Gupta 2013 , and five new species are described below for a total of 10 species worldwide. Dolichogenidea oryzae Walker, 1994 could probably be included within Exoryza as well -based on the examined specimens (including holotype), host data (Chilo spp.) and distribution (West Africa), that species fits well within the generic concept used in the present paper. However, we have refrained from transferring D. oryzae to Exoryza due to the possibility that in the future Exoryza becomes a synonym of Dolichogenidea -see comments in previous paragraphs. But we include D. oryzae in the dichotomous key for Exoryza species provided below.
Exoryza seems to be almost cosmopolitan, with one species recorded from the Nearctic, six Neotropical, one Afrotropical, one Oriental, and one species found in both the Oriental and Eastern Palaearctic regions (Table 1) . So far the only region where the genus has not been recorded is Australasia, but this may be a collecting artifact. We anticipate that additional species will be found as more collecting and study of world collections advances.
Only one of the five previously described species, E. schoenobii (Wilkinson), had associated host data. It was reared from five species of Lepidoptera within four genera of Pyraloidea (Yu et al. 2012) . That wasp species has been rather extensively studied as a biocontrol agent of stem-boring Lepidoptera in rice fields in Asia (see compilation of references in Yu et al. 2012 ). Here we report additional hosts species for Exoryza, all based on rearing from small leaf-rolling and leaf-silking caterpillars in ACG (Janzen et al. 2009 ): Choreutidae ('Brenthia Janzen05'), several species of Gelechiidae (subfamily Dichomeridinae, with interim names 'gelJanzen01 Janzen16', 'gelJanzen01 Janzen319', 'gelJanzen01 Janzen349'), and Depressariidae ('Stenoma Phillips543'). Table 1 . World species of Exoryza. Geographical distribution and associated host data from Yu et al. (2012) 9(6) Pterostigma with pale yellow spot on proximal 0.5 (Fig. 16) ; smaller species (body length 3.1 mm and fore wing length 3.4 mm); thinner metafemur (4.1 x as long as maximum width) (Fig. 19) remaining mediotergites brown; laterotergites, sternites and hypopygium yellow; antennal flagellomeres brown; tegula and wing base yellow; pterostigma mostly brown (with small pale spot on proximal 0.1); legs mostly yellow-orange except for metacoxa (black on proximal 0.6, yellow-orange on distal 0.4), metafemur (distal 0.2 dorsally brown), metatibia (distal 0.3 brown), and metatarsus (brown). Body ratios. Distribution. Gambia, Ivory Coast, Niger, Senegal. Notes. All available evidence (morphology, biology) strongly suggests this species belongs to Exoryza. But we have not transferred the species to that genus due to the possibility that Exoryza is synonymized under Dolichogenidea in the future (see further discussion on the topic above). The diagnostic description provided above, as well as the pictures of the species were based on the female specimen deposited in the CNC. For more details, the original description of the species (Walker 1994) should also be consulted. Paratypes. 4 #M (CNC, NMNH). Costa Rica, Alajuela, ACG. DNA voucher codes: DHJPAR0051074, DH-JPAR0051184, DHJPAR0052269, DHJPAR0052281.
Exoryza mariabustosae
Diagnostic description. Body color. Head (except for clypeus and mandibles), mesosoma and metasoma (dorsally) dark brown to black; laterotergites, sternites and hypopygium partially yellow, partially dark brown; antennal flagellomeres dark brown; tegula and wing base white-yellow; pterostigma mostly brown (with small pale spot on proximal 0.1); legs mostly white-yellow except for metacoxa (black on proximal 0.7, white-yellow on distal 0.3), metafemur (distal 0.1 dorsally brown), metatibia (distal 0.7 dark brown), and metatarsus (dark brown). Body ratios. Male. As female but metacoxa and metatibia entirely dark brown to black, and T1-T2 narrower and smaller. Biology. Reared from Gelechiidae (an undetermined species with interim name 'gelJanzen01 Janzen319').
Distribution. Costa Rica, Alajuela and Guanacaste provinces, ACG (Sectors Pitilla, San Cristobal and Rincon Rain Forest), between 527-980m.
Etymology. Named in honor of María Margarita Bustos González for her enthusiasm in teaching her La Garita Vieja students to understand and protect the wild nature that occurs in her homeland.
Exoryza minnesota Mason, 1981
Exoryza minnesota Mason, 1981: 40 Mason (1981) and Valerio et al. (2004) .
Biology. Unknown. Distribution. Canada (Ontario) and United States (Michigan) (Mason 1981 , Valerio et al. 2004 , Fernandez-Triana 2010 .
Comments. Valerio et al. (2004) mentioned that the holotype of this species was in the CNC. However, the NMNH is the institution actually storing the type -see the original description for details (Mason 1981: 41) . Exoryza monocavus Valerio & Whitfield, 2004 Exoryza monocavus Valerio & Whitfield, 2004 Diagnostic description. Head (except for clypeus and mandibles), mesosoma and metasoma (dorsally) dark brown to black; laterotergites, sternites and hypopygium partially yellow, partially dark brown; antennal flagellomeres dark brown; tegula and wing base yellow-brown; pterostigma pale yellow on proximal 0.5, brown on distal 0.5; legs mostly white-yellow except for metacoxa (black on proximal 0.7, white-yellow on distal 0.3), metafemur (distal 0.1 dorsally brown), metatibia (distal 0.2 dark brown, but also with narrow brown band dorsally on distal 0.5), and metatarsus (dark brown). Male. As female, with slightly smoother sculpture. Biology. Reared from Gelechiidae (an undetermined species with interim name 'gelJanzen01 Janzen349').
Distribution. Costa Rica, Alajuela and Guanacaste provinces, ACG (Sectors Cacao and Rincon Rain Forest), between 980-1,460m.
Etymology. Named in honor of Richard Ashley from Huacas, Nicoya, for his serious enthusiasm for understanding and protecting the wild nature that occurs all around him, and specifically for causing 20 Guanacaste school children and their teachers to begin to share that enthusiasm. Paratypes. 3 #F (CNC, NMNH). Costa Rica, Guanacaste, ACG, same locality than holotype. DNA voucher codes: DHJPAR0034091, DHJPAR0034103, DHJPAR0034150.
Exoryza ritaashleyae
Diagnostic description. Body color. Head (except for clypeus and mandibles), mesosoma and metasoma (dorsally) dark brown to black; laterotergites, sternites and hypopygium partially yellow, partially dark brown; antennal flagellomeres dark brown to black; tegula and wing base yellow-white; pterostigma mostly brown (with small pale spot on proximal 0.1); legs mostly yellow-white except for metacoxa (black on proximal 0.6-0.7, white-yellow on distal 0.4-0.3), metafemur (distal 0.1 dorsally brown), metatibia (distal 0.1 dark brown), and metatarsus (dark brown). Body ratios. Flagellomere 2 length/width: 3.5 x. Flagellomere 14 length/width: 1.6 x. Malar line/mandible width: 1.1 x. Metafemur length/ width: 3.6 x. Metatibial inner/outer spur length: 1.0 x. T1 length/width at posterior margin: 1.2 x. T2 length/width at posterior margin: 0.4 x. Ovipositor sheaths length/metatibia length: 1.3 x. Body measurements (all in mm). Body length: 3.5-3.8. Fore wing length: 3.6-4.1. Flag- Male. Unknown.
Biology. Unknown. Distribution. Costa Rica, Guanacaste, ACG (Sector Cacao), 1,460m.
Etymology. Named in honor of Rita Ashley from Huacas, Nicoya, for her serious enthusiasm for understanding and protecting the wild nature that occurs all around her, and specifically for causing 20 Guanacaste school children and their teachers to begin to share that enthusiasm. Sector San Cristobal, Finca San Gabriel, 645m, 10.878, -85.393, 18.vi.2013 , coll. C. Cano. DNA voucher code: DHJPAR0053053.
Exoryza rosamatarritae
Paratypes. 4 #F (CNC, NMNH). Costa Rica, Alajuela, ACG. DNA voucher codes: DHJPAR0033751, DHJPAR0049364, DHJPAR0052979, DHJPAR0053807.
Diagnostic description. Body color. Head (except for clypeus and mandibles), mesosoma and metasoma (dorsally) dark brown to black; laterotergites, sternites and hypopygium partially yellow, partially dark brown; antennal flagellomeres dark brown; tegula and wing base white-yellow; pterostigma mostly brown (with small pale spot on proximal 0.1); legs mostly white-yellow except for metacoxa (black on proximal 0.8, white-yellow on distal 0.2), metafemur (distal 0.2 dorsally brown), metatibia (distal 0.6 dark brown), and metatarsus (dark brown). Body ratios. Male. Unknown. Biology. Reared from Choreutidae ('Brenthia Janzen05'), Depressariidae ('Stenoma Phillips543'), and Gelechiidae (an undetermined species with interim name 'gelJanzen01 Janzen16').
Distribution. Costa Rica, Alajuela, ACG (Sector San Cristobal), 540-645m.
Etymology. Named in honor of Rosa Iris Matarrita Díaz for her enthusiasm in teaching her Colonia Bolaños students to understand and protect the wild nature that occurs in her homeland.
Exoryza schoenobii (Wilkinson, 1932)
Exoryza schoenobii (Wilkinson, 1932) Mason (1981) and Valerio et al. (2004) .
Biology. Reared from Pyraloidea (Chilo polychrysa, C. supressalis, Glaucocharis reniella, Schoenobius bipunctifer, and Scirpophaga incertulas) (Yu et al. 2012) .
Distribution. Bangladesh, China (Fujian, Guangdong, Guangxi, Guizhou, Hainan Island, Hubei, Hunan, Jiangsu, Jiangxi, Sichuan, Taiwan, Yunnan, Zhejiang), India, Malaysia, Philippines, Sri Lanka, Vietnam (references summarized in Yu et al. 2012) .
Comments. Although the holotype was not examined, we studied two CNC specimens that were compared with the holotype by Mason (Mason 1981 , Valerio et al. 2004 ).
Exoryza safranum Rousse & Gupta, 2013
Exoryza safranum Rousse & Gupta, 2013: 530 Figure 40 . Neighbor-Joining (NJ -Saitou and Nei 1987) tree based on Kimura 2-parameter distances (K2P -Kimura 1980) made using BOLD (Ratnasingham and Hebert 2007) for all barcoded specimens from each of the five species of Exoryza in ACG. Tip labels include species name, specimen accession number, sequence length and host species.
